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ABSTRACT
The helminth fauna of Or('ochromis leucosricfIIs (Trewavas) from Lake Naivasha is described. Thc stuuy was carried out
on 1,050 gillnetted fish caught over a period of 24 months at different sites within the lake. Oreochmmis leucosliclllS
which is a commercially important fish was observed to be a host of four helminth parasites. These were: an
acanthocephalan Polyacal11llOrhYllcJws kellyensis (Schmidt and Canaris), a nematode COlllracueclII1l sp.. a trematode
C/inoslOmum sp. and a dilepidid cestode Amirlhulingamia sp.
Seasonal variation in prevalence, intensity of infection, organs infected and the variation in infection with the size, sex and
body condition of the host are described. There was no seasonal variation in prevalence but intensity of infection was
observed to increase with thc age of thc fish. Although malc fish were observed to be more heavily infected, the parasites
did not seem to have any significant effect on the body condition of the fish.
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Lake Naivasha is the only freshwater lake in the
eastern arm of the Kenyan portion of the Rift
Valley. It is situated about 100 km north of
Nairobi, the capital city (Fig. I). The fish fauna
of this lake is made up of three introduced
teleostean species; Oreochromis lellcostictlls
(Trewavas), Micropterlls salmoides (I..ace 'p 'ede)
and Tilapia zillii (Gervais). These three species
form the mainstay of a commercial fishery,
which has been established in the lake for over
40 years - with O. leucostictlls being the most
important commercial fish. Also present in Lake
Naivasha are the riverine species, Barblls
amphigramma (Boulenger), and the Red swamp
crayfish. Procambarus clarkii (Girrard). The
various aspects of the ecology of these fish
species have received adequate attention, but the
only reports available on the parasitic fauna are
those of MALVESTUTO (1975) on
Contracaecllm sp. of O. lellcostictus and
MALVESTUTO and OGAMBO-ONGOMA
(1978) on the infection rate of 0. lellcostictus
with the same parasite. The present study reports
on the occurrence of other parasites in this fish.
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S t a t i s t i c a l a n a l y s i s u s e d d u r i n g t h i s w o r k
i n c l u d e d S p l i t - P l o t t e c h n i q u e , r e g r e s s i o n
a n a l y s i s a n d C h i - s q u a r e t e s t s . T h e t e r m s
p r e v a l e n c e a n d i n t e n s i t y a r e u s e d i n t h i s p a p e r
a s d e f i n e d b y M A R G O L I S e t a l . , ( 1 9 8 2 ) .
b e t w e e n 2 s l i d e s w i t h a d r o p o f g l a c i a l a c e t i c
a c i d w h i c h m a d e t h e m t r a n s p a r e n t s o t h a t
i n t e r n a l o r g a n s w e r e v i s i b l e u n d e r a d i s s e c t i n g
m i c r o s c o p e . P e r m a n e n t w h o l e m o u n t p r e p a -
r a t i o n s w e r e t h e n m a d e f o r t a x o n o m i c a l s t u d i e s .
T h e e f f e c t o f C o n t r a c a e c u m a n d P . k e n y e n s i s o n
t h e h e a l t h s t a t u s o f O . l e u c o s t i c t u s w a s
i n v e s t i g a t e d b y e s t a b l i s h i n g t h e r e l a t i o n s h i p
b e t w e e n p a r a s i t e i n t e n s i t y a n d t h e c o n d i t i o n
f a c t o r ( K - f a c t o r ) o f t h e f i s h a n d K - f a c t o r w a s
c a l c u l a t e d u s i n g t h e f o r m u l a :
U
K = l O O W
D u r i n g r e m o v a l f r o m t h e n e t , f i s h w e r e
t h o r o u g h l y e x a m i n e d t o r e c o v e r p a r a s i t e s s u c h
a s m o n o g e n e a n s t h a t m a y f a l l o f f a f t e r r e m o v a l
o f t h e f i s h f r o m w a t e r . F i s h s a m p l e s w e r e t h e n
t r a n s p o r t e d t o t h e l a b o r a t o r y b y t h e s h o r e s o f
t h e l a k e . I n t h e l a b o r a t o r y , t h e l e n g t h s o f f i s h
f r o m e a c h s t a t i o n w e r e m e a s u r e d a n d t h e f i s h
d i v i d e d i n t o 5 c m s i z e c l a s s e s . S e x o f e a c h f i s h
w a s a l s o r e c o r d e d a n d s u b s a m p l e s f r o m e a c h
s t a t i o n w a s d r a w n b a s e d o n s e x a n d s i z e . F o r
e c t o p a r a s i t e s , t h e f i s h w e r e p l a c e d i n c o n t a i n e r s
u n d e r r u n n i n g w a t e r , s c r u b b e d u s i n g a b r u s h ,
a n d t h e w a s h i n g s s i e v e d a n d e x a m i n e d u n d e r a
d i s s e c t i n g m i c r o s c o p e . V a r i o u s o r g a n s s u c h a s
a r o u n d t h e f i n s , b e n e a t h t h e o p e r c u l u m , n o s t r i l s
a n d e y e s w e r e e x a m i n e d f o r e c t o p a r a s i t e s .
E n d o p a r a s i t e s w e r e r e c o v e r e d b y o p e n i n g t h e
f i s h d o r s o - v e n t r a l l y t o e x p o s e t h e i n t e r n a l
o r g a n s . T h e e n t i r e d i g e s t i v e s y s t e m w a s
r e m o v e d a n d p l a c e d i n a p e t r i - d i s h c o n t a i n i n g
s a l i n e s o l u t i o n . T h e s t o m a c h a n d t h e i n t e s t i n e s
w e r e s e p a r a t e d a n d e a c h o p e n e d u p a n d
s e a r c h e d f o r p a r a s i t e s . O t h e r i n t e r n a l o r g a n s
e x a m i n e d f o r p a r a s i t e s i n c l u d e d t h e g o n a d s a n d
u r i n a r y b l a d d e r .
T h e p a r a s i t e s f o u n d w e r e s u b j e c t e d t o d i f f e r e n t
t r e a t m e n t s a s f o l l o w s : N e m a t o d e s w e r e k i l l e d
i n 7 0 % a l c o h o l w h i c h m a d e t h e m r e m a i n
s t r e t c h e d f o r e a s y c o u n t i n g a n d t a k i n g
m o r p h o m e t r i c m e a s u r e m e n t s . A c a n t h o c e p h a l a n s
a n d c e s t o d e s w e r e p l a c e d i n p e t r i - d i s h e s o f c o l d
w a t e r a n d k e p t i n a r e f r i g e r a t o r o v e r n i g h t t o
f a c i l i t a t e t h e ex~sion o f t h e p r o b o s c i s a n d
s c o l e x p r i n c i p a l l y u s e d a s t a x o n o m i c a l f e a t u r e s
i n t h e i r i d e n t i f i c a t i o n . T r e m a t o d e s w e r e p r e s s e d
M A T E R I A L S A N D M E T H O D S
F i s h w e r e c a u g h t f r o m 1 3 d i f f e r e n t s a m p l i n g
s t a t i o n s e s t a b l i s h e d a r o u n d t h e l a k e ( F i g . 2 )
b e t w e e n O c t o b e r 1 9 9 1 a n d J u n e 1 9 9 4 . T h e
s t a t i o n s w e r e s e l e c t e d b a s e d o n b r o a d
c a t e g o r i e s o f d i f f e r e n t h a b i t a t s f o u n d i n t h e
l a k e , ( e . g . r o c k y s h o r e s , p a p y r u s f r i n g e s a n d
s u b m e r g e d m a c r o p h y t e b e d s ) . A f l e e t o f 8
g i l l n e t s o f m e s h s i z e s 1 1 / 2 , 2 " , 2
1
/ 2 , 3 " , 3
1
/ 2 ,
4 " , 4
1
/ 2 a n d 5 " w e r e l a i d a t e a c h s t a t i o n
o v e r n i g h t s t a r t i n g f r o m 6 a . m . t o 1 0 a . m . a n d
t h e f i s h c o l l e c t e d t h e f o l l o w i n g d a y a t t h e s a m e
t i m e . T h e t o t a l n u m b e r o f O . l e u c o s t i c t u s
c a u g h t a t e a c h s t a t i o n w a s e n u m e r a t e d t o
e s t a b l i s h i t s a b u n d a n c e i n t h e d i f f e r e n t h a b i t a t s .
8 P . A . A L O O . R . O . O K E L O A N D M J . N T l B A
ECOLOGICAL STUDIES OF HELMINTII PARASITES OF OREOCHROMIS LEUCOSTICTUS (TREWAVAS) FROM LAKE NAIVASHA, KENYA 9
RESULTS
Oreochromis leucostictus from Lake Naivasha
did not harbour any ectoparasites. However, the
fish was a host to four helminth parasites which
were abundant in the following order:
cystacanths of Polyacanthorhynchus kenyensis
(Schmidt and Canaris) found encysted in the
liver; third stage larvae of a nematode,
Contracaecum sp., which were found free in
the pericardial cavity; metacercariae of a
trematode Clinostomum sp. which occurred in
the pharyngeal region; and cysticercoids of a
dilepidid cestode Amirithalingamia sp. which
were either encysted in the liver or free floating
in the intestines (Figures 3 - 6).
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Fig. 4. Contracaecum sp. Fig. 6. Amirlhaligamia sp. (Cystercercoid)
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T h e p a r a s i t e s d i d n o t s h o w a n y s e a s o n a l i t y i n
t h e i n t e n s i t y o f i n f e c t i o n t h r o u g h o u t t h e s t u d y
p e r i o d . T h e r e s u l t s a l s o s h o w e d n o s i g n i f i c a n t
v a r i a t i o n i n p r e v a l e n c e b e t w e e n m o n t h s ( F i g . 7 ) .
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U s i n g C h i - s q u a r e a n a l y s i s , i t w a s o b s e r v e d t h a t
t h e r e w a s a v e r y s i g n i f i c a n t r e l a t i o n s h i p
b e t w e e n t h e s e x o f O . l e u c o s t i c t u s a n d t h e
i n t e n s i t y o f i n f e c t i o n ( X
2
( I ) = 6 4 . 4 3 ; P < O . O O I ) .
M a l e f i s h w e r e o b s e r v e d t o h a r b o u r m o r e
p a r a s i t e s t h a n t h e i r f e m a l e c o u n t e r p a r t s
( C o n t r a c a e c u m = 2 0 5 i n f e m a l e s v s 9 0 8 i n
m a l e s ; a n d P . k e n y e n s i s = 7 7 8 i n f e m a l e s v s
1 7 6 6 i n m a l e s ) ( n = 5 4 0 ) .
R e s u l t s o b t a i n e d h a v e r e v e a l e d t h a t t h e r e w a s
n o s i g n i f i c a n t r e l a t i o n s h i p b e t w e e n K - f a c t o r
a n d t h e n u m b e r o f w o r m s ( C o n t r a c a e c u m a n d
P . k e n y e n s i s ) ( F i g . 9 ) .
H i g h l y s i g n i f i c a n t r e l a t i o n s h i p s w e r e o b s e r v e d
b e t w e e n t h e p r e v a l e n c e o f C o n t r a c a e c u m a n d P .
k e n y e n s i s a n d t h e s i z e o f O . l e u c o s t i c t u s . T h i s
w a s m o r e e v i d e n t i n t h e c a s e o f P . k e n y e n s i s ( t
4
= 3 . 8 ; P < 0 . 0 0 2 ) ( F i g . 8 ) .
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MA
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R e g r e s s i o n a n a l y s i s r e v e a l e d t h a t t h e r e w a s
n o n - s i g n i f i c a n t i n v e r s e r e l a t i o n s h i p b e t w e e n t h e
i n t e n s i t y o f i n f e c t i o n w i t h C o n t r a c a e c u m a n d
t h e s i z e o f t h e f i s h . H o w e v e r , t h e i n t e n s i t y o f
i n f e c t i o n w i t h P . k e n y e n s i s i n c r e a s e d
s i g n i f i c a n t l y w i t h i n c r e a s e i n t h e s i z e o f t h e f i s h
( t
4
= 7 . 0 6 ; P < O . O O I ) ( T a b l e s I I a n d I I I ) .
H o w e v e r , a v e r y s i g n i f i c a n t v a r i a t i o n w a s
o b s e r v e d i n t h e p r e v a l e n c e o f t h e C o n t r a c a e c u m
w i t h i n s a m p l i n g s t a t i o n s , w i t h O l o i d i e n b a y
r e c o r d i n g t h e h i g h e s t n u m b e r o f i n f e c t e d h o s t s
w h i l e t o w a r d s t h e m i d d l e o f t h e l a k e n o i n f e c t e d
h o s t s w e r e f o u n d ( T a b l e I ) . A n o t h e r s i g n i f i c a n t
v a r i a t i o n w a s o b s e r v e d i n t h e i n t e n s i t y o f
i n f e c t i o n a t v a r i o u s s i t e s w h e r e O . l e u c o s t i c t u s
f r o m O l o i d i e n w e r e m o r e h e a v i l y i n f e c t e d b y
t h e n e m a t o d e C o n t r a c a e c u m t h a n f i s h c a u g h t a t
o t h e r s t a t i o n s ( T a b l e I ) ( m a x i m u m i n t e n s i t y = 6 8
p a r a s i t e s p e r h o s t ) . P o l y a c a n t h o r y n c h u s
k e n y e n s i s w a s o b s e r v e d t o o c c u r m o r e
a b u n d a n t l y i n h o s t s c a u g h t a t N o r t h S w a m p
( m a x . i n t e n s i t y = 1 0 4 p a r a s i t e s ) , K o r o n g o ( m a x .
i n t e n s i t y = 9 8 p a r a s i t e s ) a n d C r e s e n t ( m a x .
i n t e n s i t y = 5 2 p a r a s i t e s ) ; w h i l e A m i r t h a l i n g a m i a
s p . w e r e o b s e r v e d t o i n f e c t m a i n l y f i s h f r o m
O l o i d i e n ( F
6 0
, 2 , 8 6 0 = 7 . 7 9 ; P < O . O O I ) .
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Parasite Intensity








Total No. of Fish
)
0
Stations Total No. of Total No. of Total No. of Total No. of 0
.. I Contracaecum P. kenyensis Clinostomul1l A rmithalingamia examined @
t""
0
I. Northswamp 39 (31) 577 (110) 33 (22) 4 165 I ;I>z0




3. Flamingo Farm 19 (II) 156 (64) 22 (18) 12 (8) 80 c:;
;I>
4. Flamingo 75 (38) 348 (51) 41 (27) 15(7) 65
5. Fishermen's Camp 139 (49) 347 (85) 38 (19) 13 (6) 70
6. Lakeside Farm 24 (18) 110 (40) 13(11) 6 (4) 58
7. Middle of lake 0(0) 0(0) 0(0) 0(0) 0(0)
•
8. Oseria 43 (31) 345 (48) 33 (14) 10 (6) 69
9. Hippopoint 27 (15) 478 (94) 14 (10) 18(11) 105
10. Whitehouse 38 (:LO) 132(42) II (7) 0(0) 74
11. Northswamp 54 (42) 488 (61) 47 (23) 47 (16) 81
12. Hopcraft 32 (28) 141 (28) 32 (12) 13 (10) 42
13. Oloidien 1282 (61) 90 (42) 7 (5) 41 (24) 61
-
• Numbers in parentheses indicates infected hosts




Length class (em) No. of fish No. of fish Mean intensity (MI) Total No. of Range of I n:>examined infected parasites parasites r(/)...,
c:
S2





o ·10 30 20 7.5 150 I - 6 I ::ctTl
r
~
II - 15 320 210 8.6 1800 I - 14 I ~
::c
16 - 20 362 172 1.4 1241 I - 68 I ~;0
:>
(/)
21 - 25 241 82 2.8 229 1-5 I =ltTl
(/)
26 - 30 6.8 259 I - 5 I 070 38 ."0
;0







Table III Mean Intensity of infection of O. leucostictus with P. kenyensis c:n
0
(/)
Length class (cm) No. of fish No. of fish Mean intensity (MI) Total No. of Range of Iiexamined infected parasites parasites ;0
tTl
0-5 10 0 0 0 0 I ~~ jo
!!! ,'.:'
0- 10 30 8 1.9 15 I - 3 I ."el
~
II - 15 320 115 60 750 1-9 I r:>;.:
tTl
16 - 20 361 194 7.2 1,406 I - 24 I z:>
21 - 25 241 37 27.6 1,023 I - 24 I ~(/)::c
.:>
26 - 30 70 16 28.6 458 I - 68 I ~
z
31 - 35 17 8 10.8 86 1-104 I ~
-VJ
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D I S C U S S I O N
S i n c e t h e i n t r o d u c t i o n o f 0 . l e u e o s t i e t u s i n
L a k e N a i v a s h a , t h e o n l y p r o b a b l e e x p l a n a t i o n
f o r t h e a b s e n c e o f e c t o p a r a s i t e s i s t h a t t h e s e
p a r a s i t e s a r e e a s i l y a f f e c t e d b y a n y c h a n g e i n
e n v i r o n m e n t a l f a c t o r s s u c h a s s a l i n i t y a n d
t e m p e r a t u r e . T h e r e f o r e , t h o s e t h a t a r r i v e d i n t o
t h e l a k e w i t h t h e f i s h m a y h a v e d i s a p p e a r e d d u e
t o t h e a b o v e c h a n g e s . V a r i o u s e c t o p a r a s i t e s
s u c h a s t h e a r g u l i d s a n d e r g a s i l i i d s h a v e b e e n
r e p o r t e d t o o c c u r o n t h e s a m e f i s h i n L a k e
V i c t o r i a f r o m w h i c h O . l e u e o s t i e t u s w a s
i n t r o d u c e d ( F R Y E R a n d I L E S , 1 9 7 2 , P A P E R N A ,
1 9 8 0 ; 1 9 9 1 ) . P A P E R N A ( 1 9 8 0 ) a l s o r e p o r t e d
o n t h e o c c u r r e n c e o f m o n o g e n e a n t r e m a t o d e s
o n t h e t i l a p i i n e s p e c i e s o f L a k e V i c t o r i a .
H o w e v e r , i n L a k e N a i v a s h a e v e n t h e o t h e r 3
f i s h s p e c i e s d o n o t h a r b o u r a n y e c t o p a r a s i t e s
( A L O O , 1 9 9 5 ) . T h e p r e s e n t r e s u l t s h a v e
c h a l l e n g e d t h o s e o f M A L V E S T U T O a n d
O G A M B O - O N G O M A ( 1 9 7 8 ) a n d P A P E R N A
( 1 9 8 0 ) w h o r e p o r t e d t h a t O . l e u e o s t i c t l l s f r o m
L a k e N a i v a s h a w e r e i n f e c t e d o n l y b y
C o n t r a r a e c l I l l l s p .
T h e f a c t t h a t t h e r e w a s n o s i g n i f i c a n t v a r i a t i o n
i n i n t e n s i t y a n d p r e v a l e n c e b e t w e e n t h e m o n t h s
s u g g e s t s t h a t t h e f i s h a r c i n f e c t e d t h r o u g h o u t
t h e y e a r . T h e s e f i n d i n g s d o n o t a g r e e w i t h o t h e r
r e p o r t s f r o m t r o p i c a l w a t e r s i n w h i c h l h e
s e a s o n a l i t y o f f i s h p a r a s i t e s h a s b e e n o b s e r v e d
s u c h a s P A P E R N A ( 1 9 8 0 ) o n C l i n o s t o m u m s p .
i n t i l a p i a s i n K e n y a , M B A H I N Z I R E K I ( 1 9 8 0 )
o n h e l m i n t h p a r a s i t e s o f H a p l o c J z r o m i s s p p . i n
U g a n d a a n d B A T R A ( 1 9 8 4 ) o n h e l m i n t h
p a r a s i t e s o f c i c h l i d s f r o m Z a m b i : 1 . H o w e v e r .
v a r i o u s r e p o r t s o n l h e a c a n t h o c e p h a l a n s f r o m
t e m p e r a l u r e r e g i o n s i n d i c a t e d t h a t t h e y i n f e c t
t h e i r h o s t s t h r o u g h o u t t h e y e a r . T h e s e i n c l u d e
t h e f i n d i n g s o f S C H O L T Z ( 1 9 8 6 ) o n t h e
A e a n t h o c e p J z a l l l s l u e i i i n f e c t i n g P e r e a
f l l l v i a t i l i s a n d A M I N ( 1 9 8 5 ) o n
E c h i n o r h y n c h u s s a l m o n i s i n f e c t i n g t h e r a i n b o w
s m e l t , O s m e m s m o r d a x . I n t h e t r o p i c s t h e r e i s
n o m a r k e d s e a s o n a l i t y a s i n t h e t e m p e r a t u r e
r e g i o n s h e n c e t h e o c c u r r e n c e o f p a r a s i t e s
t h r o u g h o u t t h e y e a r a s w a s o b s e r v e d d u r i n g t h i s
s t u d y . S i n c e M A L V E S T U T O a n d O G A M B O -
O N G O M A ( 1 9 7 8 ) s u g g e s t e d t h a t O .
l e u e o s t i c r u s b e c o m e s i n f e c t e d w i t h
C o n t r a e a e e u m d i r e c t l y a n d n o t t h r o u g h a n
. . . . !
i n t e r m e d i a t e h o s t , i t i s t h e r e f o r e p o s s i b l e t h a t t h e
p a r a s i t e s w i l l b e f o u n d i n t h e h o s t s t h r o u g h o u t
t h e y e a r b e c a u s e s e a s o n a l i t y w i l l o n l y h a v e a
d i r e c t e f f e c t o n i n t e r m e d i a t e h o s t s . W I L L I A M
a n d J O N E S ( 1 9 9 4 ) l i n k e d s e a s o n a l i t y i n
p r e v a l e n c e o f f i s h p a r a s i t e s t o m a n y e c o l o g i c a l
f a c t o r s e . g . w a t e r t e m p e r a t u r e s , t h e f e e d i n g
b e h a v i o u r a n d t h e d i e t o f t h e h o s t s .
B o t h p r e v a l e n c e a n d i n t e n s i t y o f i n f e c t i o n w e r e
o b s e r v e d t o v a r y f r o m o n e s i t e t o a n o t h e r . T h i s
w a s a t t r i b u t e d t o t h e d i f f e r e n c e s i n t h e p h y s i c o -
c h e m i c a l p a r a m e t e r s a m o n g t h e s i t e s . F o r
e x a m p l e , t h e n e m a t o d e C o n t r a e a e e u m w a s
o b s e r v e d t o b e m o s t a b u n d a n t a t O l o i d i e n ( s i t e
1 3 ) w h i c h w a s a m o r e s a l i n e e n v i r o n m e n t ,
wher~as t h e o t h e r p a r a s i t e s e s p e c i a l l y
C l i n o s t o m u l 1 l w e r e p r e s e n t i n v e r y l o w n u m b e r s
a t t h e s a m e s i t e . T h e s e f i n d i n g s c o n c u r w i t h
t h o s e o f D O G I E L e t a l . . ( 1 9 5 8 ) ( / n W I L L I A M
a n d J O N E S , 1 9 9 4 ) t h a t i n c r e a s e i n s a l i n i t y
i n c r e a s e s t h e p r e v a l e n c e a n d a b u n d a n c e o f
s o m e p a r a s i t e s b u t a l s o l e a d s t o t h e
d i s a p p e a r a n c e o f t h o s e p a r a s i t e s w h o s e
i n t e r m e d i a t e h o s t c a n n o t w i t h s t a n d h i g h s a l i n i t y
s u c h a s t r e m a t o d e s . T h e s e c o n d p o i n t r e l a t e d t o
v a r i a t i o n i n p r e v a l e n c e a n d i n t e n s i t y f r o m s i t e
t o s i t e i s t h e s i z e a n d i s o l a t i o n o f s i t e 1 3 .
D e p l e t i o n o f p a r a s i t e f a u n a w i t h i s o l a t i o n a n d
s i z e o f h a b i t a t s h a d b e e n r e p o r t e d ( D O G I E L e t
a i , 1 9 5 8 ) ( / n W I L L I A M a n d J O N E S , 1 9 9 4 ) .
T h i s w a s a t t r i b u t e d t o t h e p o o r i n v e r t e b r a t e
f a u n a o f s m a l l i s o l a t e d w a t e r b o d i e s ; t h e r e f o r e
p a r a s i t e s t h a t r e q u i r e i n v e r t e b r a t e i n t e r m e d i a t e
h o s t s a r e p r e d o m i n a t e d o v e r b y t h o s e w i t h
d i r e c t l i f e c y c l e s . T h e a u t h o r s c o n c l u d e d t h a t
a m o n g t h e p a r a s i t e s o b s e r v e d . C O / l t r a c a e c l I 1 l l
s e e m t o h a v e a d i r e c t l i f e c y c l e h e n c e t h e i r
a b u n d a n c e i n s i t e 1 3 .
T h e p r e s e n t s t u d y h a s s h o w n a p o s i t i v e t r e n d i n
b o t h p r e v a l e n c e a n d i n t e n s i t y o f i n f e c t i o n b y
C o n t r a e a e e u l l l s p . a n d P . k e n y e n s i s w i t h
i n c r e a s e i n t h e l e n g t h o f t h e f i s h . T h e r e s u l t s
a g r e e w i t h a n u m b e r o f r e p o r t s o n t h e s a m e
s u b j e c t s u c h a s P A P E R N A ( 1 9 8 0 ) w h o r e p o r t e d
a n i n c r e a s e i n i n f e c t i o n r a t e o f t i l a p i a s b y t h e
t r e m a t o d e C l i n o s t o m u m a s t h e f i s h i n c r e a s e d i n
s i z e . M A S H E G O ( 1 9 8 9 ) a l s o r e p o r t e d
i n c r e a s e d i n t e n s i t y o f i n f e c t i o n o f B a r b u s s p b y
t h e n e m a t o d e C o n t r a e a e e u m w i t h i n c r e a s e i n
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fish length. Although the two did not give
reasons for their observations, the present work
indicates that in the case of Cantracaecum it is
possible the fish feeds more on the bottom
materials containing larval worms, whereas in
the case of P. kenyensis, the fish probably feed
more on the supposed intermediate hosts
(Ostracods) as they grow. Another explanation
to this observation is that larval parasites will
accumulate in the host over a period of time.
That male fish were observed to harbour more
worms than their female counterparts is in
accordance with the findings of other authors
such as PALING (1965) who observed that
male windermere trouts were more intensely
infected than the females. He attributed this to a
higher physiological resistance in females and
to the large size of male fish which make them
consume more food including the intermediate
hosts hence more parasites. While working on
the helminth parasites of the cichlids in Zambia,
BATRA (1984) also observed that male fish had
a higher intensity of infection than females and
WILLIAM and JONES (1994) concluded that
in general, male fish tend to be more heavily
infected than females.
This study indicates that the presence of the
nematode, Con/racaecwn, and the
acanthocephalan, P. kenyensis, did not seem to
affect the body condition of O. let/cos/ictlls.
This agrees with the findings ofMALVESTUTO
(1975) and MUCHIRI (1990). Elsewhere,
TOMPKINS (1976) also reported that
COlltracaeclllll did not alf-:d the body condition
of O. leucos/ic/us from Lake Turkana while
MBAHINZIREKI (1984) likewise observed
that unlike Ellstrangylaides sp, ContracaeclIm
seemed to be harmless to the Haplochramis
spp. from Lake Victoria.
ACKNOWLEDGEMENTS
The authors wish to thank the German
Academic Service Centre (DAAD) for
providing funds for this work. The Director of
Fisheries and his staff at Lake Naivasha Station
provided technical assistance and laboratory
space and we wish to thank them sincerely.
REFERENCES
Aloo, P.A.. 1995. Ecological studies fo helminth
parasites of tish in Lake Naivasha. Kenya PhD.
thesis Kenyatta University, Kenya. 137 p.
Amin. O.M., 1985. The relationship between the
size of some salmonid fishes and the intensity
of their acanthocephalan infections.
Canadian Journal Zoology 63:924-927
Batra, v., 1984. Prevalence of helminth parasites in
three species of Cichilds from a man-made
lake in Zambia. Zoological Journal of
Linnean Society 82:319-333
Dogiel, v.A., Petrushevski. G.K. and Yu I. Polyanskj,
1958. Parasitology of Fishes. Oliver and,
Boyd. Euinhurgh and London. 384 p.
Fryer. G. and T.D. IIes, 1972. The Cichlid Fishes of
the Grellt Lakes ofAfrica - Their Biology and
Evolution. Oliver and Boyd, Edinbury. 641 p.
Malvestuto, S.. 1975. Contracaecumosis of
Oreochromis leucostictus in Lake Naivasha,
Kenya. M. Sc. thesis University of Nairobi,
Kenya. 65 p.
Malvestuto. S. and A. Ogambo-Ongoma, 1978.
Observation on the infection of Oreochromis
leucostictus (Pisces: Cichlidae) in Lake
Naivasha, Journal of Parasitology 64: 383-
384.
Margolis, L.. G. W. Esch. J.e. Bolmes, A. M. Kuris
and G.A. Schall, 1982. The use of ecological
terms in Parasitology (Rep,ort in Au hoc
Committee of the American Society of
Parasitologists). Journal of Parasitology 68
(I): 131-133.
Mashego, N.. 1989. A new species of Acanthosentis
Veroa and Datta 1929 (Acanlhocephala:
Quadrigyridae) from Barbus neeji in South
Africa. Annals of the Transvaal Museum 34:
545 -549.
Mbahinzireki. G.B.A., 1984. Parasite buna of
Haplochromis spp. (Pisces: Cichlidael from
Mwanza Gulf of Lake Victoria. M. Sc. thesis
University of Dar-es-Salaam. 157 p.
Muchiri, S. M.. 1990. The feeding ecology of lilapia
species and the fishery of Lake Naivasha.
Kenya, PhD. thesis. University of Leicester.
U.K. 233 p.
1 6 P . A . A L O O , R . O . O K E L O A N D M . J . N T I B A
P a l i n g , J . E . , 1 9 6 5 . T h e p o p u l a t i o n d y n a m i c s o f t h e
m o n o g e n e a n g i l l p a r a s i t e D i s o c o t y l e
s a g i t t a t a L e u c k a r t o n t h e W i n d e r m e r e t r o u t ,
S a l m o t r u t t a P a r a s i t o l o g y 5 5 : 6 6 7 - 6 9 4 .
P a p e r n a , I . , 1 9 8 0 . P a r a s i t e s , I n f e c t i o n s a n d D i s e a s e s
o f F i s h e s o f E a s t A f r i c a . C I F A T e c h n i c a l
P a p e r N o . 7 . F A O p u b l i c a t i o n . R o m e , I t a l y .
2 1 5 p .
P a p e r n a , I . , 1 9 9 1 . D i s e a s e s c a u s e d b y p a r a s i t e s i n
t h e A q u a c u a l t u r e o f w a r m w a t e r f i s h . A n n u a l
R e v i e w o f F i s h D i s e a s e s . P . 1 5 5 - 1 9 4 .
i n ! ,
S c h o l t z , T . , 1 9 8 6 . O b s e r v a t i o n o n t h e e c o l o g y o f f i v e
s p e c i e s o f i n t e s t i n a l h e l m i n t h s i n t h e P e r c h
( P e r e a f l u v i a t i l i s ) f r o m t h e M a c h a l a k e f i s h
p o n d s y s t e m , C z e c h o s l o v a k i a . V e s t . C S t
S p o l e c z o o l . 5 0 : 3 0 0 - 3 2 0 .
T o m p k i n s , J . A . , 1 9 7 6 . T h e e f f e c t o f p a r a s i t e s o n t h e
c o n d i t i o n o f T i l a p i a n i l o t i c a f r o m L a k e
B a r i n g o , K e n y a . S u p p l e m e n t t o L a k e B a r i n g o
R e s e a r c h R e p o r t . G e n e r a l S u r v e y 1 9 7 5 -
1 9 7 6 . R e p o r t t o t h e K e n y a G o v e r n m e n t . 9 1 p .
W i l l i a m H . a n d A . J o n e s , 1 9 9 4 . P a r a s i t i c w o r m s o f
f i s h . T a y l o r a n d F r a n c i s , L o n d o n , u . K . 5 9 3 p p .
